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Description 
Fmldnfthe Invention 

The present invention relates to a novel method tor s 
the preparation of pre-f tiled plastic syringes, and prefer- 
ably to the preparation of plastic syringes pre-f illed with 
diagnostic contrast agents. 
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Plastc syringes, pre-filled with liquid or semi-solid 
materials suitable for diagnosis ancVor treatment of 
medical conditions, find utility In the pharmaceutical 
arts. As can readily be appreciated, it is desirable that is 
such syringes contain minimal amounts of pyrogens 
and viable and non-viable particulates. 

Methods for preparing pre-filled plastic syringes 
have previously been disclosed. For example. U.S. Pat- 
ent No. 4,718*463 describes a method for the prepare- 20 
tion of pre-filled plastic syringes comprising, among 
other steps, a step wherein the barrel of the syringe is 
washed with a multiplicity of jets of water to remove 
debris and pyrogens from the barrel, followed by 
assembly and filling of the syringe and a terminal auto- 2s 
claving step wherein the filled syringe and its contents 
are sterilized. 

In the document EUROPEAN PLASTIC NEWS, 16 
[8] (1991), 24-25 (D1), there is disclosed the extrusion 
molding of medical ptaetic parts, Including disposable 30 
syringe bodies and needle hubs under sterile air condi- 
tions and under control over contamination by particles 
from the machine's working parts. 

In the document PLASTICS SOUTHERN AFRICA 
21 [4] (1991). 10 (D2). there is disclosed the injection as 
molding of polyalkyiene disposable syringes under 
clean room conditions. After the syringes have been 
assembled from the parts thus manufactured, the com- 
pleted syringes are sterilized by usual means. 

PLAST EUROPE. March 1992. presents an over- 40 
view of the injection molding under clean room condi- 
tions in the general context of various industries 
suggesting a possibility to achieve dean-room classes 
100 and 1000. With respect to class 100 production the 
article merely states that it can only be achieved under 45 
unmanned conditions. 

US 5.141 ,430 discloses an injection molding appa- 
ratus which maintains white room environment inside 
the moid cavity. The apparatus disclosed is said to be 
suitable for production of digital audio compact disks so 
and for molding of empty medical syringes. 

In view of the foregoing, it would be hicjily desirable 
to have a method of making pretiUed plastic syringes 
under such dean conditions that final sterilization of the 
completed and filled syringes be optional. ss 

The method of the present invention, as dtedosed 
In the annexed claims Is capable meeting such needs. 



SMmmarYqlthftlnYentign 

Briefly summarized, the method of the invention for 
making prefllted plastic syringes under contftions sub- 
stantially free of pyrogen and viable and non-viable par- 
ticulates, the said syringes induding as main 
components a barrel with a nozzle and an open end 
opposite said nozzle, a nozzle tip seal, and a piston slid- 
ing in the barrel. Includes the steps of: 

(a) molding suitable plastics into the syringe barrel, 
nozzle, and tip seal components; 

(b) attaching the tip seal to the nozzle; 

(c) filling the barrel with injectable cf agnostically or 
medically suitable material; 

(d) assembling the piston in the open end of the 
barrel. 

In order to meet the sterility and deanliness 
requirements outlined herebefore. at least one of the 
barrel, nozzle, or tip seal components is molded under 
dass 1 00 conditions (SI » M 3.5) to avoid contamination 
by non-viable particulates, and under Class MCB-3 con- 
ditions or better to avoid viable particulates, i.e. under 
conditions whereby the level of gram negative microor- 
ganisms is less than 86 cfu/m 3 (1 cfu/ft 3 ). 

The method of the present invention, wherein at 
least one of the aforementioned components, preferably 
at teast the barrel, is molded under concfitions which are 
substantially free of pyrogens and viable and non-viable 
particulates, allows the preparation of a pre-filled plastic 
syringe in a less cumbersome and more efffcaent man- 
ner than known methods by obviating the need for sub- 
sequent treatment steps such as water washing. Thus, 
while the components) molded under conditions which 
are substantially free of pyrogens and viable and non- 
viable particulates may optionally be treated subse- 
quent to molding, such as by water washing, such sub- 
sequent steps may be omitted or reduced in intensity or 
duration by use of the present method. 

Preferably, the components) molded under condi- 
tions which are substantially free of pyrogens and viable 
and non-viable particulates in accordance with step (a) 
are maintained under clean conditions until they are 
assembled in the syringe. In this regard, it is further pre- 
ferred that clean conditions be maintained at least until 
the syringe is completely assembled (tor example, that 
the partly assembled syringe be maintained under 
dean conditions). Thus, in a preferred embodiment the 
present invention provides a method for the preparation 
of a pre-f lied plastic syringe, wherein said syringe com- 
prises the aforementioned barrel, tp seal and piston, 
comprising the steps of: 



(a) 



(?) provkfing a barrel which is molded under 
conditions which are substantially free of pyro- 
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gens and viable and non-viable particulates, 
and, providing a tip seal and/or a pl6ton which 
is also molded under conditions which are sub- 
stantially free of pyrogens and viable and non- 
viable particulates; and 
(ii) maintaining said barrel and, said tip seal 
and/or piston, under clean conditions lor use in 
step (b); and 

(b) tilling and assembling said syringe. 

In a particularly preferred embodiment, the present 
4 invention provides a method tor the preparation of a pre- 
filled plastic syringe, wherein said syringe comprises 
the aforementioned barrel, tip seal and piston, compris- 
ing the steps of: 

(a) 

(i) providing a barrel which is molded under 
conditions which are substantially free of pyro- 
gens and viable and non-viable particulates, 
and, providing a tip seat and/or a piston which 
is also molded under conoftions which are sub- 
stantially free of pyrogens and viable and non- 
viable particulates; and 

Oi) maintaining said barrel and, said tip seal 
and/or piston, under clean conditions for use in 
step (b); and 

(b) filling and assembling said syringe, wherein: 

0) the tip seal is attached to the nozzle end of 
said barrel; 

(ii) the barrel and tip seal assembly Is filled with 
a liquid or semi-solid through the open end of 
the barrel, said open end being opposite said 
nozzle end of the barrel; and 

(iil) the piston is assembled in said open end of 
the barrel; and 

(c) optionally, sterilizing the assembled syringe and 
its contents. 

Briaf Description of the Drawings 

FIGURE 1 is a sectional view of a presided plastic 
syringe prepared by the present method. 

Dfttailad DeRCf nation of the Invention 

A preferred configuration of a pre-filled plastic 
syringe prepared by the present method is illustrated in 
FIGURE 1. As can be seen from FIGURE 1, the barrel 
1 has a nozzle end 2. to which is attached a tip seal 3 
and. at the opposite end 4, a plunger (or piston) 5. The 
piston may be depressed to express the liquid or seml- 
soBd contents 6 of the syringe through the nozzle end. 



0401 B1 4 

According to the present method, at least one 
syringe component, preferably at least the barrel, Is 
molded under conditions which are substantially free of 
pyrogens and viable and non-viable particulates. The 
5 term 'molded under conditions which are substantially 
free of pyrogens and viable and non-viable particu- 
lates", as used herein denotes molding under condi- 
tions meeting or exceeding SI = M 3.5 (Class 100) 
conditions with respect to particulates (Federal Stand- 
ia aid Ma 209E, "Airborne Particulate Cleanliness 
Oasses in Cleanrooms and Clean Zones, approved by 
the General Services Administration (Sept 11, 1992). 
incorporated herein by reference), and. with respect to 
microbes, meeting or exceeding Class MCB-3 condi- 
r s tons {Pharmacopeia! Forum, Volume 1 8, Number 5, pp. 
4048 to 4054, In-Process Revision, The United States 
Pharmacopeia! Convention. Inc. (Sept-Oct 1992), 
incorporated herein by reference), and. in addition, 
wherein the microbial level of gram negative microor- 
so ganisms is less than 88 cfu/m 3 (1 cfu (colony forming 
unit) per cubic foot) of air (and, preferably, also per 30 
cm 2 of surface). Class MCB-3 conditions, and/or the 
aforementioned level of gram negative organisms, may 
be maintained, ta example, by sampling to determine 
25 the level of microbes present, and sanitizing or employ- 
ing other control methods as required (e.g., by surface 
contact with alcohol, phenolic germicides such as 
"germ warfare", or chlorite salts such as sodium chlorite 
salts (e.g.. "Expore")). As is understood by one of ordi- 
30 nary sWI in the art, "meeting or exceeding" denotes a 
level of cleanliness which is equal to or greater than the 
standard referred to. 

Wrth respect to particulates, the term "molded 
under conditions which are substantially free of pyro- 
35 gens and viable and non-viable particulates", as used 
herein, preferably denotes molding under conditions 
meeting or exceeding Class 100 conditions (see the 
aforementioned Federal Standard No. 209 E). With 
respect to microbes, the term "molded under conditions 
40 which are substantially free of pyrogens and viable and 
non-viable particulates*, as used herein, preferably 
denotes molding under conditions meeting or exceed- 
ing Class MCB-2 conditions (see the aforementioned 
Pharmacopeia) Fbvu/n); and more preferably, conditions 
45 meeting or exceeding Class MCB-1 conditions (see the 
aforementioned Pharmacopeia) Forum). 

tn addition to conducting the molding step under 
conditions which are substantially free of pyrogens and 
viable and non-viable particulates (that is. under the 
so classified conditions descrfeed above), it is preferred to 
employ an elevated temperature and/or pressure during 
molding, for example, a temperature and/or pressure 
where pyrogens, rf present may be partly or completely 
decomposed during molding. Ateo, if desired, the start- 
55 ing plastic material may be treated, for example, 
washed, such as with an aqueous (e.g., water for Injec- 
tion) or organic washing agent and/or sterilized, such as 
treated with ethylene oxide or irradiated, prior to mold* 
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Ing. 

Preferably, 86 indicated above, a component 
molded under conditions which are substantially free of 
pyrogens and viable and non-viable particulates Is 
maintained under clean conditions prior to assembly s 
into the syringe. "Clean conditions" include those 
defined above for conditions which are substantially free 
of pyrogens and viable and non-viable particulates, but 
may also include any art-recognized conditions for 
maintaining cleanliness such as enclosure in a sealed 10 
clean-room bag or wrapper for storage. 

A syringe component molded under conditions 
according to step (a) of the method of the present inven- 
tion may be provided which is substantially free of pyro- 
gens and viable and non-viable particulates and which 75 
is suitable for assembly into a sterile syringe with mini- 
mal or no further treatment of the component prior to 
assembly. Thus, for example, a component such as the 
barrel molded under the conditions of step (a) of the 
present method may be assembled into the 6yringe 20 
without water washing. If desired, however, some fur- 
ther treatment may, optionally, be employed subsequent 
to molding. 

In this regard, any of the components of the 
syringe, including those molded under the conditions of 25 
step (a) of the present method, as well as those molded 
under other conditions (~non-daseified conditions"), 
may optionally be treated by one or more of the follow- 
ing steps subsequent to molding: 

4 30 

(1) blowing the component with a gas, especially 
with sterile filtered (e.g., filtered through a 02\im fil- 
ter) and/or deionized (facilitating a decrease in the 
electrostatic attraction of particles to the molded 
component) air to remove particulate matter; $5 

(2) lubricating the component 6uch as by treatment 
with a silicone lubricant; 

(3) washing the component with an inorganic (e.g., 
hydrogen peroxide or water) end/or organic (e.g., 
freon) washing agent, and, optionally, rinsing the 40 
component, such as with water; 

(4) sterilizing the component, such as by contact 
with an antimicrobial agent (for example, hydrogen 
peroxide (e.g., in liquid or vapor form) or ethylene 
oxide), by use of radiation (especially, gamma racfi- 45 
ation), and/or by autodaving (such as by use of 
steam at temperatures of 122 to 124°C and pres- 
sures of 33 to 35 psia); and/or 

(5) preparing the component for storage or trans- 
port such as by placing the component in a sealed, so 
clean-room bag where H i6 not to be employed 
immediately after formation. 

Preferred Methods far Preparation of Barrel 

55 

The barrel of the syringe may be made of any suit- 
able plastic and Is preferably made of poJyolefin, Includ- 
ing polyolefin polymers, copolymers and blends. 



especially polypropylene or blends thereof with polyeth- 
ylene, or olefin polymers and copolymers including 
methyfpentene. or the ike polyolefins. 

Preferably, the barrel is injection molded, such as 
by use of injection molding equipment under conditions 
feiown in the art for melting and forming plastics (e.g., 
injection molding polypropylene pellets into syringe bar- 
rels by melting at 400 to 520°F (0.75 to 3 minutes) at 
1000 to 1200 psi). 

Preferred Methods far Preparation of Tin Seats 

The tip seal of the syringe may be made of any suit- 
able plastic, and is preferably made of flextole rubber 
elastomer such as natural rubber, butyl or halobutyl rub- 
ber or blends thereof. The tip seal may be molded, pref- 
erably injection or compression molded, such as by use 
of injection or compression molding equipment under 
conditions known in the art The equipment may, for 
example, be readily selected by one of ordinary still In 
the art on the basis of the type of elastomer employed. 

Preferred Methods far Preparation of Piston 

The piston may be any suitable type, such as a pis- 
ton operable by a rod or handle for hand injection of the 
contents of the syringe or a piston operable by a power 
injector for mechanical injection of the contents of the 
syringe. 

The piston may be made of one, two or more 
pieces. The piston may, for example, be a stogie piece 
component or a two-piece component consisting of a 
core and a flexible cover piece attached to or fitting over 
or onto the core (e.g., allowing the piston to seal the bar- 
rel of the syringe). In the latter case, the core is prefera- 
bly made of a relatively hard plastic such as a polyolefin 
(e.g.. polypropylene) or polycarbonate, and the flexible 
cover piece is preferably made of a flexble rubber elas- 
tomer, such as those materials described above with 
respect to the tip seal; the two pieces may be pre- 
assembled to form the piston prior to insertion into the 
barrel. Each of the separate pieces of the piston may be 
molded and optionally treated as described above. 

Preferred Methods far Assembly of Syringe 

In a preferred embodiment of the present method, 
the tip seal is assembled by attachment to the barrel, 
preferably automatically. Filling may then be conducted, 
such as by use of automatic filling equipment. The 
syringe may be filed with any suitable liquid (e.g., solu- 
tion or suspension) or semi-solid (e.g.. paste, cream or 
ointment). Preferably, the syringe is filed with a liquid 
diagnostic agent suitable for injection, for example, a 
contrast agent such as ProHance™ (gadoteridoQ or Iso- 
vue® (iopamidol). 

The liquid or semi-6otid may then be sealed by 
insertion of the piston, optionally followed by a terminal 
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sterilization step. When employed, sterilization is prefer* 
ably achieved by steam autoclaving. Preferred tempera- 
tures for steam autoclaving are those from about 120 to 
124°C; preferred pressures are those from about 44 to 
53 psia. It is particularly preferred to select a pressure 
set point so that, under the conditions of the autoclav- 
ing, the pressure inside the syringe Is approximately In 
equilibrium with the pressure outside the syringe in the 
autoclave. An overpressure (pressure outside syringe in 
autoclave exceeds that in syringe) or an underpressure 
(pressure in syringe exceeds that outside syringe in 
autoclave) may, however, also be employed. 

In addition to the tip seal, barret and piston, the 
syringe prepared by the present invention may Include 
other components, such as any of those known in the 
art, for example, a handle or rod for the piston, a needle, 
a protective cap for the needle, and the like. 

The following Example further illustrates the 
present invention, and is not intended to in any way imrt 
the scope of the present claims. 

EXAMPLE 1 

PREPARATION OF P RE-FILLED PLASTIC SYRINGES 

In the following Example, wherever Class 100 con- 
ditions are errptoyed, it is understood that the microbial 
level of gram negative microorganisms is less than 1 cfu 
(colony forming unit) per cubic toot of air or per 30 cm 2 
of surface, and that the conditions meet or exceed Class 
MCB-3 conditions. 

Preparation of Svrinae Components 

(i) Barrels 

Polypropylene resin pellets, prepared by extrusion 
of a molten 230-270°C (450 to 520°F) polypropylene 
resin mix (suitable for formation of dear plastic barrels) 
into pellet form, are pneumatically loaded into a hopper 
and fed into a sprew. The pellets are then melted at 200- 
270°C (400 to 520°F) for 0.75 to 3 minutes while under 
70 to 84 bar (1000 to 1200 psf). (Methyfpentene olefin 
resin pellets may alternatively be employed, and are 
preferably dried at 70°C (160°F) for 4 hours prior to 
bang fed into the 6prew.) 

Under Class 100 corxfitions (for this and the follow- 
ing steps unless indcated otherwise), the syringe bar- 
rels are formed by injection molding of the molten resin, 
and the formed barrels are picked robotically from ffte 
mold. The barrels are optionally blown with 0.2pm ster- 
ile filtered, deionised air and/or lubricated with stOcone. 
The barrels are then presented by the robot for visual 
inspection. A Class 100 molded polycarbonate Luer nut 
may optionally be machine assembled at this tima 

Still under Class 100 conditions, the barrels are 
matrfxed (oriented) into a Class 100 molded polypropyl- 
ene carrier holder, aligning the barrels for further 



processing. The barrels may optionally be placed in 
heat-sealed clean-room bags when stored prior to use. 
The barrels may also optionally be sterilized, such as by 
contact with ethylene oxide or by autoclaving. When gas 
5 sterilization is contemplated, it is preferred to place the 
barrels in gas permeable heat-sealed clean-room bags 
and to sterilize the barrels in situ. 

fill Tio Seals 

10 

Halobutyl rubber is compression molded to produce 
flexible rUbber tip seals. Under Class 100 conditions, 
the tip seals are washed with purified water. United 
States Pharmacopeia, XXII (1990) (hereinafter, "U.S.P., 

is XXII") which is treated to be pyrogen free or. preferably, 
water for injection, U.S.R, XXII, optionally siliconized, 
and optionally placed in heat-sealed dean-room bags 
when stored prior to use (gas permeable such bags 
may be employed when gas sterilization, such as by 

20 ethylene oxide or autoclaving, in situ is desired (see the 
"Assembly and FiU" section below); such bags may be 
other than gas permeable if K desired to employ a 
method of sterilization such as irradiation). 

25 (iD)Ei&tQCB 

Two-piece pistons are prepared by assembling, 
preferably mechanically, under Class 100 conditions, an 
inner hard plastic core and a flexible rubber cover. The 

so pistons may option ally be placed in heat-sealed clean- 
room bags (preferably, gas permeable such bags when 
gas sterilization in situ is desired) when stored prior to 
use and/or steriized, such as by gamma irradiation, or, 
preferably, by contact with ethylene oxide or by steam 

35 autoclaving. 

Cores 

The cores of the pistons are made from polypropyl- 
40 ene (or, alternatively, polycarbonate) molded under the 
Class 100 conditions described above for molding the 
barrels. The cores may, alternatively, be molded under 
non-classified conditions and washed with water for 
injection U.S.R, XXII or purified water U.S.P., XXII which 
45 is treated to be pyrogen free. Optionally, the cores may 
be placed in heat-sealed clean-room bags (e.g., gas 
permeable for reasons described above) when stored 
prior to usa 

so Covets 

The flexible rubber covers are molded under the 
conditions used to prepare the flexible rubber tip seals, 
and, under Class 100 conditions, are washed with water 
ss for injection U.S.R, XXII or purified water U.S.R, XXII 
which i6 treated to be pyrogen free, and siliconized. The 
flextole rtffcer covers may optfonaBy be placed in heat- 
sealed dean-room bags (ag., gas permeable for rea- 
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sons descrtoed above) when stored prior to use. 
Assembly and Fill 

The tip seals are sterilized, such as by contact with 
ethylene oxide or by irradiation or. preferably, by steam 
autoclaving, and, under Class 100 conditions, are 
placed into the hopper of a filling machine, and assem- 
bled to the barrels. Also under Class 100 conditions, liq- 
uid contrast agent, such as Isovue® or ProHance™. is 
filled into the barrel through the open piston end. 

The two-piece pre-assembled pistons, placed into 
the filling machine hopper, are inserted into the barrels 
using a vacuum seating mechanism. The filled syringes 
are steam autoclaved at a temperature between 120 
and 124°C and a pressure between 3 and 3.7 bar (44 
and 53 psia). Following particJate inspection, the 
syringes are labeled and packaged for use. 

Claims 



A method for making prefixed plastic syringes 
under conditions substantially free of pyrogen and 
viable and non-viable particulates, the said 
syringes including as components a barrel (1) with 
a nozzle (2) and an open end (4) opposite said noz- 
zle, a nozzle tip seal (3), and a piston (5) sliding in 
the barrel, said method comprising 

(a) moWing suitable plastics into syringe com- 
ponents (1,3, 5); 

(b) attaching tip seal (3) to nozzle (2); 

(c) filling the barrel (1) with injectable diagnosti- 
cally or medically suitable material; 

(d) assembling piston (5) in said open end (4) 
of the barrel, characterized in that 

(e) in step (a) at least one of components (1 , 3, 
5) Is molded under dass 100 conditions (SI - M 
3.5) or better in regard to non-viable particu- 
lates, and under Class MCB-3 conditions or 
better in regard to viable particulates, i.e. 
whereby the level of gram negative microor- 
ganisms is less than 86 cfu/m 3 (1 cfu/ft 3 ). 

The method of claim 1, wherein said at least one 
component recited under (e) is the barrel (1) and, 
optionaDy, also components (3. 5). 

The method of daim 2, wherein after step (a), said 
barrel (1) is maintained under dean conditions and, 
optionally; also components (3, 5). 

The method of daim 3, wherein said step (c) Is 
effected by filling the barrel (1) with liquid or semi- 
liquid through the open end (4) thereof and, option- 
ally, sterilizing the syringe after assembling in step 

«0. 
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5. The method of daim 1, wherein said at least one 
component recited under (e) is molded under con- 
ditions meeting or exceeding Class MCB-2 (less 
than 18 cfu/m 3 ). 

6. The method of claim 1, wherein said at least one 
component recited under (e) is molded under con- 
ditions meeting or exceeding Class MCB-1 (less 
than 1 cfu/m 3 ). 

7. The method of claim 2, wherein after molding a 
component of said syringe is treated according one 
or more of the following steps: 



is 0 blowing the component with a gas; 

(it) lubricating the component; 

(iii) washing the component with an inorganic 

and/or organic washing agent and, optionally, 

rinsing the component; 
so frv) sterilizing the component; and/or 

(v) preparing the component for storage or 

transport 

Patenta nsprflche 
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Verfahren zur Herstellung vorgefOIHer Kunststoff- 
spritzen unter Bedingungen, die im wesentlichen 
fro* vor, Pyrogenen ind lebenden und nichMeben- 
den Teilrfien sand, wobei die Spritzen als Kompo* 
nenteri einen Zylinder (1) mit einer TQIIe (2) und ein 
offenes Ende (4) gegenQber der TOIIe, einen Ver- 
schluB an der Sprtze der TQIIe (3), und einen K6I- 
ben (5) umfassen, der in dem Zylinder gleitet, 
wobei man bei dem Verfahren 

(a) geagnete Kunststoffe zu Spritzenbestand- 
teitenformt (1,3,5); 

(b) den SprtzenverschluS (3) an der TOIIe (2) 
anbringt; 

(c) den Zylinder (1) mit injizierbarem, tfagno- 
sttsch Oder medizin'tsch geeignetem Material 
fORt; 

(d) den Kbiben (5) und das offene Ende (4) das 
Zyfinders mrtefnander in Verbindung bringt, 
dadurch gekennzefchnet, daft man 



so (e) in Schrftt (a) mndestens eine der Kompo- 

nenten (1, 3, 5) in bezug auf nichMebende Par- 
tike! unter Masse 100 BecSngungen (Si* M 3.5) 
Oder besser und in bezug auf lebende Partikel 
unter Masse MCB-3 Bedingungen Oder be6ser 

65 form! d.h. wobei der Gehatt an gramnegativen 

Mikroorgantsmen kfeiner als 88 cfu/m 3 (1 
cfum^lst 
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5. 



Verfahren nach Anspruch 1, bei dem mindestens 
etn unter (e) genannte Komponente der Zylinder (1) 
ist und, gegebenen. falls, ferner die Kbnponenten 
(3, 5). 

Verfahren nach Anspruch 2. bei dem man nach 
Schrrtt (a) den Zylinder (1) und. gegebenentalls, fer- 
ner die Kbnrponenten (3, 5) unter sauberen Bedin- 
gungen aufbewahrt 

Verfahren nach Anspruch 3, bei dem man Schrrtt 
(c) durchfOhrt, indem man den Zylinder (1) mrt ROs- 
sigkait oder HalbftQssigkeit durch dae offene Ende 
(4) hindurch fOItt und, gegebenentalls, die Spritze 
nach ZusammenfOgen in Schrrtt (d) sterilisien 



(i) die Komponente mrt einem Gas be&ast; 

(ii) die Komponente schmiert; 

(iii) die Komponente mrt einem anorganischen 
und/oder organischen Waschmittel wftscht 
und, gegebenenfalls. die Komponente spOlt; 

ftv) die Komponente sterHisiert; und/oder 

(v) die Komponente zur Lagerung Oder zum 
Transport herrichtet 

Revendications 

1. Procftdft de fabrication de sehngues prdremplies 
operant sous conditions pratiquement Ibres de 
pyrogftnes, ainsi que de particules viables ou non, 
iesdrtes seringues oomportant comma composants 
un cyfindre (1) muni cfune Canute (2) et d'une 
embouchure (4) ouverte ft I'opposd de la canule, un 
bouchon de canule (3), et un piston (5) coullssant 
dans le cyfindre. ledit proc6d6 comprenant 

(a) le moulage en plasique des compoeants de 
seringues; 

(b) la fixation du bouchon (3) ft la Canute (2); 
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Verfahren nach Anspruch 1, bei dem mindestens 
eine der unter (e) genannten Kbmponenten unter 
Bedingungen gelormt wind, die Klasse MCB-2 
(weniger als 1 8 cfu/m 3 ) eriQIien oder Gtoertreffen. zo 

Verfahren nach Anspruch 1. bei dem mindestens 
eine der unter (e) genannten Kbmponenten unter 
Bedingungen geformt wird, die Klasse MCB-1 
(wentoer als 1 cfu/m 3 ) erfOllen oder ObertreHea zs 



7. Verfahren nach Anspruch 2, bei dem man nach 
dem Formen eine Komponente der Spritze gemftB 
einem oder mehreren der folgenden Schrrtte 
behandett bei denen man 
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(c) le remptissage du cyfindre (1) d'une subs- 
tance injectable mGdicalement ou diagnostic 
quement utile; 

(d) rintroduction du piston (5) dans l embou- 
chure (4) du cylincfre (1). caracttirisft en ce que 

(e) ft I'fttape (a), on moule au moins un des 
composants (1,3,5) sous conditions de ctasse 
100 (SI - M 3,5) ou mieux en ce qui concerne 
les particules non viables, et sous conditions 
de da&se MCB-3 en ce qui conceme tee parti- 
cules viable, ft savoir dans lesqueltes condi- 
tions le taux de microorganismes gram* 
n6gatifs est inferieur ft 88 cfu/in 3 (1 cfu/pied 3 . 

Le proc6d6 de ta revendications 1, dans lequel le 
composarrt chotsi mentions ft I'ltape (e) est le 
cylintfe (1) et facultativemertt les composants (3, 

5). 

Le procftdft de la revendications 2 dans lequel, 
eprfts I'ttape (a), on meintient le cyCndre (1) sous 
conditions propres, de mfeme que, tecultativement, 
les corrposants (3, 5). 

Le proc6d6 de la reventfcabons 3. dans lequel on 
effectue I'ttape (c) en rempfesant le cyfindre (1) par 
son embouchure (4) d'un produit liquide ou semi- 
liquide puis, aprfts insertion du piston ft l'6tape (e), 
on sterilise fecuftativement la seringue. 

Le procftdft de ta revendications 1. dans lequel on 
moule le compo6ft choisi ft I'fttape (e) sous condi- 
tions de class* MCB-2 (mans de 18 cfu/m3), ou 
mefleures. 

Le procftdft de la revendications 1, dans lequel on 
moule le compo6ft chotsi ft 1'fttape (e) sous condi- 
tions de dasse MCB-1 (moins de 1 cfu/m3), ou 
meSeures. 

Le procftdt de la revendication 2, dans lequel, 
aprfts 6on moulage, on trarte un composant de 
seringue siivant fun ou plusieurs des stages sui- 
vants: 

(i) on projette un jet de gaz sur le composant; 

(ii) on tubrtie le conposant; 

(iii) on nettoie le composant au moyen d'un 
dfttersrf mineral et/ou organique et, facuttative- 
ment, on le ringe: 

(rv) on stftriOse le conposant; et/bu 

(v) on le met en concftions de stockage ou 

d'exp£dition 
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